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VISITORS 

A. Kerr 

M. Singleton 

F. Hunt 

A. Alt 

G. Hobson 

T. Jones 

J. Deevers 
and Assistant, 

Regional Hydrographer, 
Central Region Mar.26 to Mar. 29 

Dominion Pegasus Radio 
Technician — two visits — late Mar.& early Apr. 

P.C.S.P. Field Supervisor April 5 

P.C.S.P. Resolute Camp Manager April 5 

P.C.S.P. Coordinator accompanied 
by an E.M.R. photographer and 
a Western University Professor May 3 

Dominion Pegasus Safety Officer May 11 

M.O.T. Accident Investigators May 11 

(ii)
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only 

Camping Equipmen 

MAJOR EQUIPMENT 

2068 Bell Helicopters for duration of 
the survey ' 

Twin Otter periodically 
D.C.—3 Freighter periodically 

urvey Equipment 
9040 Edo Sounders — metric 
Gifft Sounder — not used 
Motorola R.P.S. Chains 
M.R.A.—3 Tellurometers 
Wild T—2 Theodolites 
Wild T-3 Theodolite' 
N.A.—2 Level 
CH~25 radiotransceiver 
Motorola P.T.—300 radiotransceivers 
Motorola P.T.—4OO radiotransceivers

t 
4 only 

1 only 
1 only 
1 only 

Parcoll Tents (2—6 section, 1—5 section 
and 1—4 section) 

Longhouse Tent 
Igloo Tent 
5 K.W° Lister generator 

Miscellaneous Arctic Field Equipment 

‘ 

(iii)



March 5 

March 8 — 15 

March 17 

April 15 

April 16 — 18 
April 19 

May 7 

May 11 

May 12 - 13 
May 14 — 15 

Mayvl7 

CHRONOLOGY OF EVENTS 

Advance party departs Burlington for' 
Resolute, N.W.T. 
Establishing camp in West Fiord. 
Temperatures — 45°F to —55°F. 
Commenced sounding on Southern half of 
Eureka Sound. 
Sounding on Southern Eureka Sound completed 
Commenced breaking camp.. 
Moved camp to Eureka. 
Commenced sounding on Greely Fiord and 
Northern Eureka Sound. 
Helicopter, C.F.—P.O.M. engine failure 
at 100 ft.

' 

Helicopter, C.F.—K.O-V.crashed on Nansen 
Sound.' Sounding operations ceased.' 
Helicopter, C.F.~P.O.M. and one hydrographer 
to King Christian Island to join Geological 
Survey of Canada. 
Breaking camp. 
Inventory and storage of equipment at 
P.C.S.P. base, Resolute. 
All staff returned home. 

(iv)
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SUMMARY 

Central Region's 1974 Arctic Survey was a con- 
tinuation of our objective to completely chart the navigable 
waterways of the Arctic Islands. 

This year Eureka Sound and adjacent fiords, Nansen 
Sound and part of Greely Fiord were charted. 

The standard method of sounding over the ice (spot 
sounding) was used with utilization of three, 206B helicopters 
for transportation. 

New control was established to supplement the 
existing topographic control. 

The survey was carried out from two base camps, 
viz., West Fiord (Vesle Fiord) and Eureka.
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NARRATIVE 

Planning and Preparations 

In November 1973, Mr. A. Mortimer of Pacific Region 
and myself attended the ’Polar Continental Shelf Project“' 
general meeting in Ottawa at which time we submitted what 
Central Region had planned for Arctic surveys in 1974 and 
what support we required from the Polar Shelf Project. 

Polar Shelf agreed to supply us with the following: 
1) 3 - 206 B helicopters with a total of 1050 hours. 
2) 'l — Twin Otter periodically for 85 hours. 
3) l — D.C.—3 freighter aircraft on an opportunity 

basis to mobilize and break camp. 
4) All fuel required for aircraft and camps. 
5) 2 — snowmobiles. 
6) 2 _ parcols (l 6~section and l 4~section). 
7) l w 5 KW Lister generator and other camping gear. 
8) Salaries for l cook, 1 labourer and l gas—diesel 

mechanic. 
9) Cost of design, fabrication and flight testing 

of instrument racks. 
Job descriptions for a cook and labourer were drawn 

up and their positions were classified within the branch. We 
were to hire these men and Polar Shelf was to reimburse us 
for their salaries by journal voucher. 

It was decided to use three, 206 B helicopters 
instead of the combination of one 205 and one 206 B which was 
used in 1973 on the Norwegian Bay,survey. 

The survey instrumentation setup in the 206 B 
helicopter in 1973 was unsatisfactory because of its location 
on the aft port passenger seat.
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The hydrographer had very little space, and the 
Motorola R.P.S. consul was in such a low position that it 
was difficult to monitor. 

The instrumentation rack and its location was 
completely redesigned for the 1974 winter field season. 

Master Engineering Company was contracted to 
design and supply drawings for the new racks and Dominion 
Pegasus Co. fabricated and fitted the racks in the 206 B 
helicopters. : 

A holding bracket for an omni directional antenna 
was also designed and fabricated for each of the two aircraft. 

Flight tests were flown at Dominion Pegasus in 
King City, Ontario in late February and the installations 
were given Ministry of Transport approval. 

All Arctic clothing was drawn from Canada Centre 
for Inland Waters'stores. 

The surveying equipment and camping equipment were 
drawn from Marine Sciences stores. An agreement was made 
with P.C.S.P. whereby we could ship our equipment with their 
freight shipment and thus cut down on air freight costs. 
Our equipment went by departmental truck to Ottawa, P.C.S.P. 
truck to Yellowknife via Ottawa, and on to Resolute by P.C.S.P. 
charter aircraft. An hydrographer, Mr. B. Power, assisted 
P.C.S.P. personnel in expediting the equipment in Yellowknife. 

All non perishable food, (canned goods, etc.) were 
ordered from the Hudson's Bay Store in Yellowknife; arrange— 
ments were made with Dominion Stores warehouse in Montreal 
to have meats and fresh foods forwarded to Resolute periodically. 
The food was the best of quality and only a couple of sacks 
of potatoes failed to reach'us.



Lumber for the camp setup was ordered from a local 
supply company in Yellowknife. 

In early February the four Tellurometers were field 
tested on a known baseline along Lake Ontario. 

Topographic photo~plots, photographs and station 
descriptions for the survey area were ordered from Marine 
Sciences, Headquarters in Ottawa. 

Preliminary plots on a U.T.M. projection, at 
natural scale of l:lO0,000 were drawn for the survey area on 
our Gerber plotter at Burlington.



OPERATIONS 

Logistics 
All personnel were in the field by March 7. On 

March 8 a reconnaissance flight of the survey area was made 
and a campsite was chosen on the shore of'a small lake at 
the east end of West Fiord. (Latitude 790—01’N., 
Longitude 830—17'w.) 

A total of seven D.C.—3 aircraft loads were 
required to move the equipment from Resolute to the camp 
site. Due to the severe cold temperatures (—45°F to -550F) 
it took a week to get the camp operational. While the camp 
was being established, the R.P.S. Motorola system and sonar 
equipment were made operational in the helicopters and field 
tested in the Resolute area. 

From this camp, Eureka Sound and adjacent fiords 
were surveyed from the South end of Eureka Sound, including 
Trold Fiord, Blind Fiord and adjacent fiords to latitude 
790—25'N. These areas were sounded on a two kilometre grid 
and less where required. 

While'surveying this area, fuel caches were 
established by the Twin Otter, at Trappers Cove, Wolf Fiord 
and Blind Fiord. Fuel was transported into the main camp 
by the D.C.—3 aircraft; first in forty—five gallon drums and 
then in a bladder and pumped into the empty drums. On each 
return trip the aircraft made to Resolute, empty drums and 
garbage were sent back. 

Fresh water was drawn from the lake and hauled to 
the camp with the two skidoos.
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On April 17 and 18, the camp in its entirety was 
moved and erected along the airstrip at Eureka. Thanks to 
the 'Dominion’Pegasus' air crew's assistance, only two days 
of survey production were lost. 

Six D.C.—3 aircraft loads were required to move the 
camp. 

From the Eureka camp, Northern Eureka Sound, Borup 
Fiord, Nansen Sound and part of Greely Fiord were surveyed.. 

Fuel was slung with a 206 B helicopter to the new 
camp along the airstrip from the P.C.S.P. cache at the 
weather station. Two fuel caches were established along 
the West side of Nansen Sound and one in Borup Fiord° 

On May 11, one hydrographer and helicopter flew to 
King Christian Island to join a geological survey party. 
They accomplished two days sounding between Ellef Ringnes 
Island and Amund Ringnes Island. 

The Eureka camp was dismantled and freighted back 
to Resolute by four trips with the D.C. -3 aircraft on 
May 12 and 13. 

In Resolute, an inventory was made of all field 
equipment and stored in the P.C.S.P. storage shed or shipped 
back to Burlington. 

During the survey, weather observations were 
recorded twice daily and passed on to a P.C.S.Pe meteorologist 
in Resolute. 

All personnel had returned home by May 17. 

Season completed.



Bathvmetry 

Sounding commenced on March 17. Eureka Sound and 
adjacent fiords, Trold Fiord, Blind Fiord and Borup Fiord 
were sounded on a two kilometre grid and less wherever shallows 
appeared such as Fulmar channel and the North East side of 
Stor Island. These two areas were covered on a one kilometre 
grid and less. 

Nansen Sound and Greely Fiord proved to be deep' 
thus these areas were sounded on a four kilometre grid from 
the East side of Canon Fiord, Longitude 81°lS'W., West along 
Greely and Northwest on Nansen to Latitude 81015'N. 

A few shoal areas were discovered, but, the following 
three were the most interesting and ppssibly hazardous: 

l) a two (2) metre shoal (Latitude 78°54'42" 
Longitude 860—37'—oo") 2.7 kilometres W.N.W.of 
the S.W. tip of StOr Island. 

2) a seven (7) metre shoal (Latitude 780—29l—05nN. 
Longitude 880~34I—20" W.) in Wolfe Fiord with 
50+ metres around it. I

_ 

3) a twenty—five (25) metre shoal\(Latitude 780—02'—53"N 
Longitude 850—42'~4O" W.), one—third of the way 
across the entrance of Trold Fiord, dropped off 
to two hundred (200)+ metres. 
All soundings were reduced by two metres. 
Four of the smaller fiords in the survey area (the 

three fiords off the East side of Trold Fiord and Gibs Fiord) 
were found to have distinct ridges across their entrances. 
The soundings across the entrance of 'Starfish Bay' were the 
best illustration of siltation. Soundings could not be 
obtained on the south half of the entrance probably because 
the ice was touching bottom, and at the centre of the entrance 
twenty-three metres of water was recorded with depths dropping 
off to'a maximum of 328 metres, halfway back in the Bay.



The echo sounders were calibrated with a bar 
lowered one hundred metres through a hole in the ice. This 
was done at two different locations and at each location, 
the bottom depth was noted and the location of the hole was 
marked. Periodically the sounders were checked at these 
locations using the noted bottom depths as a reference 
point. 

A total of 4189 soundings were completed with 
a utilization of 1037 hours on the three 206 B helicopters. 

On the Geological Survey, a total of 152 soundings 
were completed. 

Control 
In past Hydrographic Arctic Surveys, control was 

usually established the year previous to the sounding 
operation. This year, control was done in conjunction with 
the sounding. In some areas it was difficult to keep the 
control ahead of the sounding operation and thus some stations 
were photo fixed or positioned by R.P.S. Motorola and later 
tied into the control net whenever time permitted. 

A total of twenty-two new stations were established. 
Traversing was done along the entrance of Trold Fiord and 
along Bay Fiord. The control stations in the other areas 
were tied in by trilateration with at least three Tellurometer 
distances to each station. 

Some of the Tellurometer distances OVer the ice 
exhibited large swings in the fine readings. On a couple 
of the shots the fine readings varied by six metres but the 
variation was usually two or three metres. 

One of the shots (25 Kms.) was measured three times 
and the spread over the reduced distances was 1.2 metres.



The null metres did not waver as usually happens 
when there are reflections and erecting the instruments on 
the ground didn't appear to make any difference. 

A shot over land on a known baseline proved that 
the instruments were operating properly. 

Doing control work in extreme cold temperatures 
(-20°F to —40°F) is not efficient. These temperatures with 
a slight breeze-made observing very difficult; thus, 
trilateration was done wherever possible. 

Positioning Systems 

Motorola Range Positioning Systems (R.P.S.) were 
installed in two of the 206 B helicopters. 

The new instrument racks for these positioning 
systems proved out well indeed. The R.P.S. range consul and 
multiplexer were positioned in a rack in the front left 
passenger position. The panel on the back of the forward 
port seat was on hinges and thus swung out of the way to 
enable the hydrographer in the starboard aft section to have 
a clear view of the range consul. 

Omni antennas were evaluated on both the machines, 
but were later changed for the radome antennas. Using 
the omnis, a range of thirty—seven kilometres was reached,

\ 

but even at closer ranges many erratic readings were obtained 
and sometimes it would require up to a minute to up date. 
With the radome antennas there were no problems and at a 
range of eighty—five kilometres a good signal was received. 

With the radomes, long ranges were received but 
one drawback with the radome antennas was that the helicopters 
had to work in areas that didn't have line of sight between 
them or one would interfere with the other.



1— 
_ 10 _ 

Each time the baselines were changed, the R.P.S. 
was re—calibrated over the baseline length. 

Positioning was done by range/bearing in areas 
where coverage could not be obtained with range/range, i.e., 
areas that would have required a considerable amount more time 
spent in establishing horizontal control points for the 
range/range configuration. 

Photo sounding was done in the small narrow fiords. 
Very little time was lost due to breakdowns of the 

R.P.S. positioning systems. 

Sounders 
Three Edo 9040 echo sounders with 115.2 KHz crystals 

were utilized on the survey. 
In each of the two helicopters used for sounding, 

the instruments were mounted on the newly designed racks, 
(on a 450 an le) on the port aft seat, facin the watchkee er. 9 g P 

This setup gave the hydrographer ample room, plus 
a clear view of the graph, when he was outside the helicopter. 

Our electronics technician designed and fabricated a 
remote gain box. This remote control was situated behind the 
aft starboard seat next to the door; thus the hydrographer did 
not have to climb back over the long range tanks into the 
helicopter each time he had to adjust the gain. 

A few minor problems, such as broken transducer cables, 
fatigued transistors and unserviceability in the transducers 
occurred, but, thanks to the efforts of our technician and the 
speedy service of Marine Sciences personnel in Burlington, 
little time was lost due to these problems. 

On the whole, the sounders worked well and a maximum 
depth of 898 metres, with a fairly good graph, was recorded 
on Nansen Sound. This was probably a record depth for 
soundings taken through the ice with an Edo 9040 echo sounder.



Helicopters 
As mentioned previously, three 206 B helicopters 

were used for this survey instead of the combination of a 
205 and a 206 which was used in the previous year in 
Norwegian Bay. 

The two helicopters used for sounding were fitted 
with long range fuel tanks and the third machine had carrying 
racks on the side in lieu of the long range tanks. The 
third helicopter was used for horizontal control, changing 
the batteries at the remote R.P.S. sites, and for slinging 
of fuel, etc. 

All three of the helicopters came equipped with 
'Bleed' air heaters plus the regular heaters. These 'Bleed' 
air heaters were very efficient and kept the cabins at a 
comfortable temperature. 

Until the crash of helicopter — K.O.V. only % day 
of production was lost on one machine due to mechanical 
breakdowns and this half day lost was due to a dead battery. 

All the maintenance work by the engineers was carried 
out at night. 

With the new instrumentation setup the hydrographer 
had ample space in the back seat to sit comfortably and have 
his associated sounding equipment in close proximity. 

we had short range radio communication problems 
between the camp and the helicopters. Often they could reach 
far away stations through 'skips', but, could not contact 
the base camp which was on the average of 50 miles away or 
less. 

A Dominion Pegasus radio technician was in the area 
on two occasions, but, the communications problem persisted 
until the end of the survey.
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The following two reasons were given for the above 
problem: 1) We were in the zone of silence. This is the 
distance between the end of the direct ground wave which is 
limited by the terrain, and the beginning of the first skip 
wave returning from the ionosphere. 2) There might have 
been a problem in the radiation pattern of the antenna. This 
was to have been checked out at Dominion Pegasus in King City, 
Ontario, but, we had not heard anything from them by the end 
of the survey. 

The pilots turned off their sets for most of the 
operating time because of excessive noise on the receivers 
which was said to have been caused by the hot line of the long 
range tank fuel pumps. 

Capacitors designed to filter out this noise.Were to 
have-been sent up to us, but, we never received them. 

Communication from helicopter D.J.T. was not 
readable (garbled) for the duration of the survey. The 
malfunctioning part in the radio was replaced a couple of 
days before the helicopter returned to Resolute. 

Helicopter P.O.M. — Engine Failure 
On May 7, the second last day of sounding, helicopter 

P.O.M. had an engine failure at 100 feet over Greely Fiord and 
auto—rotated to the ice surface. The pilot set the craft down 
without damaging the machine or injury to himself or his 
passenger, Mr. Langford. This pilot has been flying 2065 
for three years and this was his third engine failure and 
third auto—rotation withOut injury to himself or passengers. 
The engineers checked the machine over and were unable to come 
up with a cause for the engine failure. 

The Dominion Pegasus Safety Officer stated that 
there have been many unexplained flame—outs on the 206 
helicopters over the last year. Most 2065 now have relight 
kits which are supposed to restart the engine if a flame—out



occurs. Only one of our machines had a relight kit. 

Helicopter K.O.V. "Crash" 

This same day, May 7, helicopter K.O.V. crashed into 
the ice on Nansen Sound. (Latitude 810 l7I 30") (Longitude 
900 50' 52"). Miraculously both men on board escaped death 
and serious injury. Mr. Power had his left wrist broken, 
right index finger dislocated, four teeth knocked out, a 
cut under his left knee requiring ten stitches, and a 
bruised left side with some internal bleeding. Mr. M. Voss, 
the pilot, received facial lacerations, frostbitten fingers, 
chipped teeth, and a cut on one leg. The helicopter was a 
complete write off. 

The estimated cost of repairs or replacement of 
equipment, excluding the helicopter is approximately $8,000. 
The cause of the accident has not yet been determined and is 
still being investigated by the Ministry of Transport. They 
have determined that a 3—foot section came off the end of the 
main rotor blade. 

Neither the Emergency Locator Transmitter nor the 
Emergency radio worked after the crash. The E.L.T. was 
supposed to trigger itself on impact but it couldn't even be 
activated manually by the pilot. A red indicator light on 
the E.L.T. confirmed that the batteries were good. Both the 
radio and E.L.T. had been checked out in mid—April. The 
radio was probably damaged in the crash as it wasn't wrapped 
up in anything protective. 

The main radio was not tried because of the danger 
of starting a fire and explosion. 

Mr. Power and Mr. Voss were taken to the American 
Forces Hospital in Thule, Greenland where they were hospitalized 
for three days before returning south. Mr. Power was in the 
hospital for approximately a week after returning to Ottawa.



The crash site was positioned by R.P.S. 
After the M.O.T. investigators-had finished their 

investigation at the crash site, the larger pieces of the 
wreckage were cut up and all parts were shipped back to 
Resolute in the Twin Otter aircraft. 

Data Processing 
This year the Field Sheets were drawn up on the 

Gerber Plotter, as was done last year. The base plot, the. 
control, the soundings, the title and even the stamps were 
put on by the plotter. 

The shoreline was done by hand. 
The above process is very time consuming. Hours 

and hours are spent in preparing the data to go on tape and 
then in checking and correcting errors — human errors and 
machine errorsL Each sounding requires one computer card.



CONCLUSIONS AND COMMENTS 

The utilization of the three, 206 B helicopters, 
two for sounding and one for servicing remote sites plus 
other duties, is an efficient, and‘economic means 
of transportation for our Arctic Surveys. 

If the survey was a combined operation with The 
Earth Physics Branch and R.P.S. Motorola was used as a 
positioning system, a larger helicopter would have to be 
considered as the 206 B would be overloaded. 

A set of long range tanks should be available for 
the third helicopter to use while flying north and while 
moving within the Arctic. The tanks can be exchanged for 
the racks in the field in a short time with little difficulty. 

Before the helicopters fly north for the 1975 
season, it should be ensured that the radios on board are 
operating properly with special attention given to the ranges 
at which we were having problems. 

In future-surveys, it would be more efficient if 
the control could be established in the previous season. 
In some cases this might not be possible due to last minute 
changes in priorities. If this is the case, I would suggest 
that the survey party consist of five hydrographers, two 
to work on sounding, two on control and servicing transponder 
sites, and one in the office. 

When we are in an area surveying, it would be an 
ideal time for an oceanographer to conduct some oceanographic 
studies. The platform is there at no cost and the third 
helicopter could be utilized for his transportation. 

Self recording current meters could be put out and 
recovered without too much difficulty. 

I suggest that for our Arctic Surveys where the survey 
data is not recorded on tape, that the soundings be put on the 
field sheets by hand.



NOTE OF THANKS 

I wish to thank all the P.C.S.P. personnel and 
Marine Sciences personnel who were involved with this 
project, for their advice, support and hard work in making 
this survey a success. The extra efforts and the efficient 
logistic support given us by the P.C.S.P. Resolute camp 
manager, Mr. Fred Alt, were greatly appreciated.
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APPENDIX I 

StatlStS



~~~ TIELD REPORT STATISTICS - MONTHLY,.,,, PROJECT..... FINAL FIELD_XXXr t, 
i HEAR 1971 FROM MARCH 5 T0 MAY 16 

Establishment ARCTIC SURVEY PARTY 
1 ‘_'_C_ J.H. WILSON 

5 Project Project Project Project 
g 

Number Number Number Number
I 

Project Name EUREKA SOUND 6600—76—1 

jProject Name
3 

FProject Name 

EPIOjeCt Name 

_ TOT =“esources: 

{Sunber of Hydrographers * 4/73, 
:Kumber of Scientists * — 

Xuzber of Electronic Technicians * 1/69 
530. of Student Assistants and * _ b 

Casuals 
So. of Support Personnel (Ship's * 

F 8/73 Crew, ztc.) 
Total Personnel * 13/73 
Kunber of Ships _ 
.Xumber of Launches _ 
gfiumber of Land Vehicles Skidoos 2 
5311211751? (and type) of Aircraft (see below) 
IKuzber of Minor Support staff 2/73 
fOther (speCify) 

Aircraft 
Bell 206 B helicopters 
Twin Otter (periodically) 

D.C.~3 Freighter Aircraft 
(periodically) 

Should provide two figures separated by a slash. 
the average number on strength and the second being the man days. 

(an average of 5 Hydrographers e.;. number of Hydrographers: 5/100 
spent 100 man days on the project). 

The first figure being
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mom "to 

iii-.1“: 
.. , L, . .' ;;3:a;_isnment ARCTIC SURXEY PARPY EJrogject Pr?jfct Project project 

H T P J.H. WILSON unmet Nufie dumber Jumher _1 

:Total ooerational days. 73 
0533 actual field work. 45 

Days lost (weather)- 8% 
Days lost (Sat. Sun. Holidays) ‘ 

[D5 5 lost (Equipment failure) 3% “Eggs lost in Transit 4%' 
Days lost in'port for Supplies, _ Eunxer, etc. 
35’s lost, other causes 
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APPENDIX II 

— FIELD SHEET LAYOUT AND AREA SOUNDED —
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APPENDIX IV 

AND HELICOPTER CRASH LOCATION 

~ CAMPSITES, FUEL CACHE LOCATIONS
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APPENDIX V 

PHOTOGRAPHS
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APPENDIX VI 

- WEATHER OBSERVATIONS
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